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(57) In a head-protecting airbag apparatus where an 
airbag body inflated in a curtain configuration is mount- 
ed in a folded state along a roof side rail across at least 
a center pillar, the airbag body includes an upper portion 
folded in a bellows, and a lower portion subjected to one 
of turning-back performed toward an occupant compart- 
ment inner side and rolling-up performed towards the 
occupant compartment inner side. Accordingly, even 
when there is a vehicle occupant compartment inner 
side protrusion such as a slip joint in a vehicle, the airbag 
body is inflated and expanded so as to cover the vehicle 
occupant compartment inner side protrusion from the 
above or ride on the same. As a result, the lower portion 
of the airbag body is hard to be caught up by the vehicle 
occupant compartment inner side protrusion, thereby 
improving a expanding performance of the airbag body. 



FIG. 1 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-16 

Airbag apparatus for head-protection with specific folding 
method of the airbag. 

2. Claims: 17-21 

Airbag apparatus for head-protection with composite bags and 
special folding of the gas introducing path of the airbag 

3. Claims: 22-23 

Airbag apparatus for head-protection with composite bags and 
special fixation of the airbag to the vehicle body 

Document DE29610920 discloses (the references in parentheses applying to 
this document): A head-protecting airbag apparatus (p. 6, 1. 17-23; Fig. 
2-8) where an airbag body (Fig. 5, 6, (12), (22)) expanding in a curtain 
shape (Fig. 2, 4, (12)) is disposed in a folded state along a roof side 
rail (Fig. 5, ((B)) across at least a center pillar (p. 12, 1. 30 - p 
13, 1. 3) wherein the airbag body (Fig. 5, 6, (12), (22)) is folded such 
that an upper portion of the airbag body (Fig. 5, 6, (12)) projects in a 
vehicle occupant compartment before a lower portion (Fig. 5, 6, (22)) 
thereof projects in the vehicle occupant compartment (p. 14, 1. 14-31). 
The subject-matter of claim 1 is therefore not new (Article 54(1) and 



Since the subject-matter of claim 1 lacks novelty, there is no special 
technical feature of claim 1 common to the remaining independent claims 
17 and 22, which makes a contribution over the prior art. Consequently 
there is a lack of unity between claim 1 and claims 17 or 22 the 
requirements of article 82 EPC are therefore not fullfiled. 

The special technical features of claim 17 making a contribution over 
the prior art document DE29610920 are "one of non-folding and double 
folding effected along and on the gas introducing path of the airbag 
body" 

The problem solved by the special technical features of claim 17 1s to 
reduce air flow resistance in the gas introducing path. 

The special technical features of claim 22 making a contribution over 
the prior art document DE29610920 are "an rolled- up portion included in 
the airbag" as well as "a guide member, which guides the inflating 
airbag body". 

The problems solved by the special technical features of claim 22 are 
"the avoidance of obstacles to the deploying airbag in the vehicle 
interior" as well "the guidance of an deploying airbag motion". 
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(54) Airbag apparatus for head-protecting 

(57) In a head -protecting airbag apparatus where 
an airbag body inflated in a curtain configuration is 
mounted in a folded state along a roof side rail across at 
least a center pillar, the airbag body includes an upper 
portion folded in a bellows, and a lower portion sub- 
jected to one of turning-back performed toward an occu- 
pant compartment inner side and rolling-up performed 
towards the occupant compartment inner side. Accord- 
ingly, even when there is a vehicle occupant compart- 
ment inner side protrusion such as a slip joint in a 
vehicle, the airbag body is inflated and expanded so as 
to cover the vehicle occupant compartment inner side 
protrusion from the above or ride on the same. As a 
result, the lower portion of the airbag body is hard to be 
caught up by the vehicle occupant compartment inner 
side protrusion, thereby improving a expanding per- 
formance of the airbag body. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a head-pro- 
tecting airbag apparatus provided with a head-protect- 
ing airbag body which is accommodated from a pillar 
portion along a roof side rail portion and is inflated in a 
curtain shape by gas injected from an inflator when at 
least predetermined high load acts on a vehicle side 
body. 

Description of the Related Art 

[0002] For the purpose of improvement in perform- 
ance for protecting the head of a vehicle occupant sit- 
ting on a front seat when at least predetermined load 
acts on a vehicle side body, there has been proposed a 
head -protecting airbag apparatus where an airbag body 
accommodated in a folded state from a front pillar por- 
tion along a roof side rail portion is inflated in a curtain 
shape along a side window glass. A configuration of a 
head-protecting airbag apparatus disclosed in WO 
96/26087 will be explained below. 
[0003] As shown in Fig. 21, a head-protecting airbag 
apparatus 400 is configured as main elements with an 
elongated duct 406 disposed from a front pillar portion 
402 along a roof side rail portion 404, an airbag body 
412 accommodated in its folded state within the duct 
406 and fixed at a front end fixing point and a rear end 
fixing point on a vehicle body side, an inflator connected 
to a rear end of the duct 406 through a hose 414, for 
injecting gas when a predetermined or higher high load 
acts on a vehicle side portion, and a strip-like strap 
whose one end portion is fixed at a vehicle body side 
and the other end thereof is fixed to a rear end portion 
of the airbag body 412. Further, the airbag body 412 is 
configured by connecting a plurality of cells 420 in par- 
allel, each cell being formed in an almost cylindrical 
shape and disposed such that its longitudinal direction 
is directed to an almost vertical direction. 
[0004] According to the above configuration, when a 
predetermined or higher load acts on the vehicle body 
side portion, gas is injected from the inflator 416. For 
this reason, the gas injected flows into the respective 
cells 420 of the folded airbag body 41 2 through the hose 
414 and the duct 406. As a result, the respective cells 
420 are inflated in an almost cylindrical shape whose 
longitudinal direction corresponds to an almost vertical 
direction of a vehicle, so that the airbag body 412 is 
inflated in a curtain configuration. Furthermore, since 
the rear end portion of the airbag body 412 is connected 
to the vehicle body side through the strap 418, the rear 
side of the airbag body 41 2 is securely positioned inside 
an upper portion of a center pillar portion 424 of the 
vehicle. 



[0005] However, in such a head-protecting airbag 
apparatus, when a folded airbag body is inflated, a 
lower portion of the airbag body is moved downwardly 
along a pillar garnish disposed at an insid portion of a 
center pillar portion in an occupant compartment. At this 
time, in a vehicle where an occupant compartment pro- 
jection such as a slip joint is disposed, it is considered 
that a lower portion of the airbag body during its expan- 
sion may be caught up by the vehicle occupant com- 
partment projection so that an appropriate expansion of 
the airbag body may be prevented. 

SUMMARY OF THE INVENTION 

[0006] In view of the above fact, an object of the 
present invention is to provide a head-protecting airbag 
apparatus which is difficult to be caught up by an occu- 
pant compartment projection and is capable of improv- 
ing an expansion performance. 
[0007] A first aspect of the present invention is a head- 
protecting airbag apparatus where an airbag body 
inflated in a curtain shape is mounted in a folded state 
along a roof side rail across at least a center pillar, 
wherein an upper portion of the airbag body projects in 
an occupant compartment before expansion of a lower 
portion of the airbag body. 

[0008] Accordingly, when the airbag is inflated, gas 
introduced into the airbag body from the upper portion 
inflates the upper portion and inflates the lower portion 
of the airbag body downwardly in the occupant com- 
partment. At this time, since the airbag body is folded 
such that the upper portion is inflated earlier than the 
lower portion at the expansion time, the lower portion of 
the airbag body is pushed out by the upper portion 
which has projected in the occupant compartment. As a 
result, the lower portion of the airbag body with a 
pushed-out state is inflated and expanded towards a 
lower portion of the vehicle body. Therefore, the lower 
portion of the airbag body is moved downwardly at a 
position where it is spaced from such an occupant com- 
partment projection as a slip joint. Accordingly, in a vehi- 
cle where there is the occupant compartment projection 
at an area where the airbag body is inflated, it becomes 
hard that the lower portion of the airbag body may be 
caught up by the occupant compartment projection dur- 
ing the expansion, thereby improving a expansion per- 
formance of the airbag body. 
[0009] A second aspect of the invention is a head-pro- 
tecting airbag apparatus where an airbag body inflated 
in a curtain shape is mounted in a folded state along a 
roof side rail across at least a center pillar, wherein the 
airbag body comprises: 

an upper portion folded in a bellows shape; and 
a lower portion subjected to one of turning-back 
performed toward an occupant compartment inner 
side and rolling-up performed towards the occupant 
compartment inner side. 
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[001 0] According to this aspect, when the airbag body 
is inflated, the lower portion which has been subjected 
to the turning-back/rolling-up is pushed out inward the 
occupant compartment by th upper portion which has 
projected in the occupant compartment. Next, when the 
lower portion of the airbag body is turned back, the 
lower portion with a pushed-out state towards the occu- 
pant compartment inner side is inflated and expanded 
so as to pivot downwardly about the turned-back portion 
from the occupant compartment inner side towards an 
occupant compartment outer side. Therefore, the lower 
portion of the airbag body is moved downwardly at a 
position where it is spaced from such an occupant com- 
partment projection as a slip joint inward the occupant 
compartment. That is, the lower portion is moved so as 
to cover the occupant compartment projection from an 
occupant compartment inner side. Alternatively, when 
the lower portion is rolled or folded in a rolling-up man- 
ner, the lower portion is unrolled downwardly from the 
occupant compartment inner side. As a result, the lower 
portion of the airbag body can easily ride over a occu- 
pant compartment projection such as a slip joint. 
Accordingly, in a vehicle where there is an occupant 
compartment projection at an area where the airbag 
body is inflated, it is hard that the lower portion of the 
airbag body is caught up by the occupant compartment 
projection during expansion, thereby improving expan- 
sion performance of the airbag body 
[001 1] A third aspect of the invention can be config- 
ured in the second aspect such that the turning-back is 
performed so as to position a distal end portion of the 
airbag body on an upper face of the upper portion, it is 
performed so as to position the distal end portion on a 
occupant compartment inner side of the upper portion, 
or it is performed so as cover the upper portion from the 
occupant compartment inner side. The airbag body is 
thus turned back so that the upper portion folded in the 
bellows is substantially covered with the lower portion. 
As a result, in a stage where the airbag body is deliv- 
ered prior to assembling the airbag body, a drawback is 
reduced that foreign matters are caught up into the bel- 
lows portion. 

[001 2] A fourth aspect of the invention can be struc- 
tured in the second aspect such that the turning-back is 
performed so as to position a portion of the airbag body 
positioned below a turning-back line set at an intermedi- 
ate portion, in a vertical direction, of the lower portion at 
the occupant compartment inner side and the rolling-up 
is performed upwardly from the turning-back line 
towards the occupant compartment inner side. 
[001 3] According to this aspect, when the airbag body 
is inflated, gas introduced into the airbag body from the 
upper portion inflates and expands the bellows portion 
of the upper portion of the airbag body approximately 
downwardly along a center pillar, and it inflates and 
expands the rolled portion of the airbag body down- 
wardly in the occupant compartment. At this time, in the 
rolled-up portion, the roll is unrolled at first and then the 



turned-back portion which has been turned back 
upwardly is expanded downwardly so as to cover the 
center pillar from the above. As a result, even when 
there is an occupant compartment projection having a 

5 relatively large projection amount such as a slip joint at 
an area where the airbag body is inflated, the lower por- 
tion of the airbag body is inflated and expanded so as to 
cover the occupant compartment projection. Accord- 
ingly, the lower portion of the airbag body is prevented 

w from being caught up by the occupant compartment 
projection having a relatively large projection amount, 
thereby improving further the expansion performance of 
the airbag body. 

[0014] According to a fifth aspect of the invention, in 
is the fourth aspect, the turning-back line is set above a 
predetermined occupant compartment projection dis- 
posed at the occupant compartment inner side of the 
pillar. 

[0015] According to this aspect, in addition to the 

20 operation of the fourth aspect, when the airbag body is 
inflated, the roll of the rolled portion of the airbag body 
is unrolled at a position above a predetermined occu- 
pant compartment projection, for example a slip joint, 
disposed at an occupant compartment inner side of the 

25 center pillar, and thereafter the turned-back portion is 
expanded downwardly from this position so as to cover 
the center pillar from the above. As a result, the turned- 
back portion of the airbag body is necessarily inflated 
and expanded during expansion so as to cover the pre- 

30 determined occupant compartment projection disposed 
the occupant compartment inner side. Therefore, the 
lower portion of the airbag body can securely be pre- 
vented to be caught up by the predetermined vehicle 
occupant compartment projection. 

35 [0016] A sixth aspect of the invention is structured in 
the second aspect such that the upper portion is pro- 
vided with a gas introducing path formed substantially 
linearly along the roof side rail on only a region corre- 
sponding to a portion of the airbag body positioned 

40 below the roof side rail, and one end of the gas introduc- 
ing portion communicating with an inflator, and the air- 
bag body formed only in its area positioned below the 
roof side rail with a plurality of inflating chambers com- 
municating with the gas introducing path, wherein the 

45 airbag body is double folded or is not folded at the gas 
introducing path. 

[001 7] According to this aspect, in addition to the con- 
figuration of the second aspect, the gas introducing path 
is formed generally linearly along the roof side rail and 

50 the gas introducing path is double folded or it is not 
folded. As a result, since a gas flow resistance is 
reduced at the gas introducing path when the airbag 
body is expanded, gas flow from the inflator is made 
smooth, so that a time period lapsing until expansion of 

55 the airbag body is completed is not prolonged even at a 
side of the airbag which is farther from the inflator and it 
can be shortened. 

[001 8] Also, according to this aspect, since it is unnec- 
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essary to accommodate the duct 406 over the front pil- 
lar and the r of side rail, which is required in the 
conventional art (refer to Fig. 21), the mounting conven- 
ience of the airbag body can be improved. Furthermore, 
since the gas introducing path of the airbag body is 5 
formed at only a region corresponding to the roof side 
rail and the plurality of the inflating chambers are 
formed at only a region positioned below the roof side 
rail, the gas introducing path and the plurality of inflating 
chambers of the bulky airbag body can easily be 
accommodated in the roof side rail portion where an 
accommodating space for the airbag body can be 
secured easier than the front pillar portion. At this point, 
the mounting convenience of the airbag body can also 
be improved. 

[0019] A seventh aspect is structured in the sixth 
aspect such that the irrflator is disposed at a portion of a 
vehicle body which is positioned rearward a center pil- 
lar, and a cut-out portion is formed at a portion of the air- 
bag body which inflates downward of the front pillar. 
[0020] According to this aspect, since the cut-out por- 
tion is formed at a portion of the vehicle body which is 
far from the irrflator and expanded downward of the front 
pillar, a volume of this portion of the folded airbag body 
is reduced. As a result, it becomes possible to accom- 
modate a front portion of the airbag body even at a por- 
tion with a small accommodating space formed 
between the front pillar and a front pillar garnish. 
[0021] An eighth aspect is structured in the sixth 
aspect such that the portion of the airbag body other 
than the gas introducing path is disposed in parallel with 
the gas introducing path on the occupant compartment 
inner side. 

[0022] According to this aspect, when the irrflator is 
actuated, the gas introducing path is first inflated and 
the portion of the airbag body other than the gas intro- 
ducing path is moved toward ttie occupant compart- 
ment inner side. As a result, the airbag is expanded in 
the curtain shape while the portion of the airbag body 
other than the gas introducing path is rapidly being 
inflated toward the occupant compartment inner side. 
For this reason, when the airbag body is expanded, it is 
prevented from being caught up by the occupant com- 
partment projection such as a slip joint projecting from 
the center pillar inward of the occupant compartment. 
[0023] A ninth aspect is structured in the sixth aspect 
such that the irrflator is disposed at a lower portion of 
the pillar, and the gas introducing path and the irrflator 
are connected to each other through a gas guide tube. 
[0024] According to this aspect, in addition to the 
structure of the sixth aspect, the irrflator can be dis- 
posed at the lower portion of the pillar, for example, a 
lower portion of a front pillar or a lower portion of a rear 
pillar, and the volume of a portion of the folded airbag 
body accommodated in the pillar disposed with the irrfla- 
tor is reduced. As a result, the mounting conveniences 
of both the irrflator and the airbag body are improved. 
[0025] A tenth aspect is structured in the sixth aspect 



such that a spherical portion having an sectional area 
larger than that of the gas introducing path is formed at 
a downstream end portion of the gas introducing path. 
[0026] According to this aspect, in addition of the con- 
tents of the sixth aspect, when gas from the irrflator 
reaches th downstream nd portion of the gas intro- 
ducing path, its pressure is reduced at the spherical 
portion having the larger sectional area from the gas 
pressure at the other portion of the gas introducing 
path. As a result, the downward end portion of the gas 
introducing path can be prevented from being injured 
due to the gas pressure. 

[0027] An eleventh aspect of the invention is a head- 
protecting airbag apparatus where an airbag body 
inflated in a curtain shape is mounted in a folded state 
along a roof side rail across at least a center pillar, 
wherein the airbag body comprises: 

a gas introducing path which is formed generally 
linearly along the roof side rail in only a region posi- 
tioned below the roof side rail and whose one end 
communicates with an irrflator; and 
a plurality of inflating chambers which are formed 
only in a region positioned below the roof side rail 
and whose one ends communicate with the gas 
introducing path; 

wherein one of non-folding and a double folding 
along the gas introducing path is effected on the 
gas introducing path of the airbag body. 

[0028] According to this aspect, since it is unneces- 
sary to accommodate the duct 406 over the front pillar 
and the roof side rail, which is required in the conven- 
tional art (refer to Fig. 21), the mounting convenience of 
the airbag body can be improved. Furthermore, since 
the gas introducing path of the airbag body is formed at 
only a region positioned below the roof side rail and the 
plurality of the inflating chambers are formed at only a 
region positioned below the roof side rail, the gas intro- 
ducing path and the plurality of inflating chambers of the 
bulky airbag body can easily be accommodated in the 
roof side rail portion where an accommodating space 
for the airbag body can be secured easier than the front 
pillar portion. At this point, the mounting convenience of 
the airbag body can also be improved. 
[0029] Furthermore, the gas introducing path is 
formed substantially linearly along the roof side rail and 
the gas introducing path is double folded or it is not 
folded. As a result, since a gas flow resistance is 
reduced at the gas introducing path when the airbag 
body is expanded, gas flow from the irrflator is made 
smooth, so that a time period lapsing until expansion of 
the airbag body is completed is not prolonged even at a 
side of the airbag which is farther from the irrflator and it 
can be shortened. 

[0030] A tw Ifth aspect of the invention is a head-pro- 
tecting airbag apparatus where an airbag body expand- 
ing in a curtain shape is disposed in a folded state along 
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a roof side rail across at least a center pillar, comprising: 

the airbag body including at least one of a bellows- 
folded portion and a rolled-up portion, provided at 
its upper portion with a generally linear gas intro- s 
ducing path formed in only a region positioned 
below the roof side rail, and provided with a plurality 
of inflating chambers whose upper portions com- 
municating with the gas introducing path and which 
extend generally downwardly; w 
an inflator for generating gas; 
a gas guide tube for connecting the gas introducing 
path and the inflator to each other; 
a guide member for guiding the airbag body when 
the airbag inflates and; 75 
straps, one ends of which are respectively con- 
nected to a lower and front end and a lower and 
rear end of the airbag body, the other ends thereof 
being fixed to portions of a vehicle body. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

Fig. 1 is an enlarged sectional view showing an air- 25 
bag body of a head-protecting airbag apparatus 
according to a first embodiment of the present 
invention and taken along a line l-l in Fig. 1 ; 
Fig. 2 is a view for explaining an operation of the air- 
bag body of the head-protecting airbag apparatus 30 
according to the first embodiment of the invention; 
Fig. 3 is a schematic side view showing an accom- 
modated state of the airbag body of the head-pro- 
tecting airbag apparatus according to the first 
embodiment of the invention ; 35 
Fig. 4 is a schematic side view showing a expanded 
state of the airbag body of the head-protecting air- 
bag apparatus according to the first embodiment of 
the invention; 

Fig. 5 is a sectional view of an airbag body of a 40 
head-protecting airbag apparatus according to a 
second embodiment of the present invention, which 
corresponds to Fig. 1 ; 

Fig. 6 is a schematic side view of the airbag body of 
a head-protecting airbag apparatus according to a 45 
second embodiment of the present invention before 
folded; 

Fig. 7 is a view for explaining an operation of the air- 
bag body of the head-protecting airbag apparatus 
according to the second embodiment of the inven- 50 
tion; 

Fig. 8 is an enlarged sectional view of the airbag 
body of the head-protecting airbag apparatus 
according to a third embodiment of the invention, 
which corresponds to Fig. 1 ; 55 
Fig. 9 is a view for explaining an operation of the air- 
bag body of the head-protecting airbag apparatus 
according to the third embodiment of the invention; 



Fig. 1 0A is a sectional view showing one step of a 
folding process of the airbag body of the head-pro- 
tecting airbag apparatus according to the third 
embodiment of th invention, and Fig. 1 0B is a sec- 
tional view showing a step next to the one step of 
the folding process of the airbag body of the head- 
protecting airbag apparatus according to the third 
embodiment of the invention; 
Fig. 11 is an enlarged sectional view of a head-pro- 
tecting airbag apparatus of a fourth embodiment of 
the invention; 

Fig. 12 is an enlarged sectional view showing an 
initial stage of expansion of an airbag body of the 
head-protecting airbag apparatus of the fourth 
embodiment of the invention, which corresponds to 
Fig. 11; 

Fig. 13 is an enlarged sectional view showing a final 
stage of expansion of the airbag body of the head- 
protecting airbag apparatus of the fourth embodi- 
ment of the invention, which corresponds to Fig. 1 1 ; 
Fig. 14 is a schematic side view showing a com- 
pleted state of the airbag body of the head-protect- 
ing airbag apparatus according to the fourth 
embodiment of the invention; 
Fig. 15 is a schematic side view showing a com- 
pleted state of expansion of an airbag body of a 
head-protecting airbag apparatus of a fifth embodi- 
ment which has been applied to a driver' seat of an 
occupant compartment; 

Fig. 16 is a schematic side view showing a com- 
pleted state of expansion of an airbag body of a 
head-protecting airbag apparatus of a sixth embod- 
iment which has been applied to a driver' seat of an 
occupant compartment; 

Fig. 17 is a schematic side view showing a com- 
pleted state of expansion of an airbag body of a 
head-protecting airbag apparatus of a seventh 
embodiment which has been applied to a driver' 
seat of an occupant compartment; 
Fig. 18 is an enlarged sectional view showing a 
head-protecting airbag apparatus according to an 
eighth embodiment; 

Fig. 19 is an enlarged sectional view showing an 
initial stage of expansion of the head-protecting air- 
bag apparatus according to the eighth embodiment; 
Fig. 20 is an enlarged sectional view showing afinal 
stage of expansion of the head-protecting airbag 
apparatus according to the eighth embodiment; and 
Fig. 21 is a schematic side view showing a com- 
pleted state of expansion of a conventional head- 
protecting airbag body; 

DETAIED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] A first mbodimerrt of a head-protecting airbag 
apparatus of the present invention will be explained with 
reference to Figs. 1 to 4. 
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[0033] In the drawings, arrow FR indicates the vehicle 
forward direction, arrow UP indicates the vehicle 
upward direction, and arrow IN indicates the vehicle 
transverse inner side direction. 
[0034] As shown in Fig. 3, an head-protecting airbag 
apparatus 10 of this embodiment is configured with a 
sensor 12 for detecting a side collision state, a cylindri- 
cal inflator 14 injecting gas when actuated, and an air- 
bag body 16 as main component. The sensor 12 is 
disposed at a center pillar (B pillar) 18 near its lower 
portion, and it detects a side collision state when a side 
collision load of a predetermined value or more acts on 
a vehicle body side portion. 

[0035] The inflator 14 is disposed in the vicinity of a 
connected portion between a front pillar (A pillar) 20 and 
a dashboard 22 and it is connected to the sensor 12. 
Accordingly, when the sensor 12 detects a side colli- 
sion, the inflator 14 is actuated. 
[0036] As shown in Fig. 4, a plurality of hon -inflatable 
portions 24 extending across a tension line T connect- 
ing a fixed front end point and a fixed rear end point and 
the airbag body 16, a longitudinal direction of each non- 
inflatable portion corresponding to a vertical direction, 
are formed at predetermined intervals in a vertical direc- 
tion intermediate portion of the airbag body 1 6 in a side 
view, and a plurality of inflatable portions approximately 
parallel to each other and extending across the tension 
line T when the airbag body is expanded are formed 
between the adjacent non-inflatable portions. 
[0037] As shown in Fig. 3, an front end portion 16A of 
the airbag body 16 communicates with a conduit 14A 
connected to a front end portion of the inflator 14. An 
intermediate portion 16B of the airbag body 16 is dis- 
posed along the front pillar 20 and a roof side rail 28, 
and a rear end portion 16C of the airbag body 16 is dis- 
posed such that its upper edge portion is positioned in 
the vicinity of a quarter pillar (C pillar) 30. Also, a front 
pillar garnish (not shown) and a roof head lining 40 
(refer to Fig. 1) are disposed on an occupant compart- 
ment inner side of the airbag body 16 which has been 
folded in an almost vertical direction to form an elon- 
gated shape and the airbag body 1 6 pushes to open the 
front pillar garnish and the roof head lining 40 and 
expands. In Fig. 3, reference numeral 31 designates an 
assist grip. 

[0038] As shown in Fig. 4, the airbag body 16 is 
formed of a base doth and provided with tongue- 
shaped mounting portions 35. These mounting portions 
35 are formed at their almost central portions with circu- 
lar holes 36. The airbag body 16 is fixed on the front pil- 
lar 20 and the roof side rail 28 through the mounting 
holes 36 by fixing means such as grommets 48 (refer to 
Figs. 1,2) described later. Each pitch between the adja- 
cent mounting holes 36 is longer than that between 
each adjacent mounting holes provided on a vehicle 
body, and it is set so as to be capable of covering the 
front pillar 20 and the roof side rail 28 without clearance, 
when the airbag is expanded. Also, one end (a rear 



end), in a longitudinal direction, of a strap 37A is fixed by 
sewing to a lower and front end portion of the airbag 
body 16. The strap 37A extends forward and the other 
end (a front end) of the strap 37A is fixed to a vehicle 

5 body. Furthermore, one end (a front end), in a longitudi- 
nal direction, of a strap 37B is fixed by sewing to a lower 
and rear end portion of the airbag body 16. The strap 
37B extends rearward and the other end (a rear end) of 
the strap 37A is fixed to a vehicle body. These straps 

to 37A, 37B are fixed to the vehicle body in the following 
manner. Each of the other ends of the strips 37A, 37B is 
formed with a mounting hole. The mounting hole of the 
other end of the strap 37A is positioned on the mounting 
hole 36 of the foremost mounting portion 35 of the air- 

15 bag body 16. Next, two metal plates each having a 
mounting hole corresponding to the mounting hole of 
the strap 37A sandwich the other end of the strap 37A 
and the foremost mounting portion 35 of the airbag 
body 16. Such a bolt as a fixing member is inserted into 

20 these mounting holes in the sandwiched state of the 
other end of the strap 37A and the foremost mounting 
portion 35 between the metal plates, so that the other 
end of the strap 37A, the foremost mounting portion 35. 
and the two metal plates are fixed to a predetermined 

25 portion of the vehicle body. Thus, the strap 37A is 
securely fixed to the vehicle body. Also, fixing of the 
other end of the strap 37B to the vehicle body is per- 
formed like the case of the strap 37A. It is to be noted 
that in this embodiment each of the straps 37A, 37B is 

3 o fixed together with a corresponding mounting hole 35 to 
the vehicle body but each of the straps 37A, 37B is fixed 
independently or separately from the mounting hole 35 
to the vehicle body. 

[0039] As shown in Fig. 1 , the roof side rail 28 is 

35 formed in a closed sectional configuration by an outer 
panel 32 disposed on an occupant compartment outer 
side and an inner panel 34 disposed on an occupant 
compartment inner side. Alternatively, a reinforcement 
can be disposed between the outer panel 32 and the 

AO inner panel 34. 

[0040] A vehicle transverse direction outer edge por- 
tion 42 of a roof head lining 42 made of resin is disposed 
on an occupant compartment inner side of the inner 
panel 34 of the roof side rail 28. The vehicle transverse 

45 direction outer edge portion 42 of the roof head lining 40 
deforms inward the occupant compartment to open, 
when the airbag body is expanded, as shown in Fig. 2. 
In an ordinary state where the airbag body 1 6 is accom- 
modated, an end portion 42A of a vehicle transverse 

so direction outer side edge portion 42 of the roof head lin- 
ing 40 is engaged with a vehicle occupant compartment 
outer surface of an upper edge portion 38A of a center 
pillar garnish 38 disposed on a vehicle occupant com- 
partment outer side of the center pillar 38A. Also, a slip 

55 joint 52 of a seatbelt system which is a occupant com- 
partment (v hide interior) inner protrusion is disposed 
on the center pillar 18 so as project in the occupant 
compartment through the center pillar garnish 38. 



6 



11 



EP 0 980 796 A2 



[0041 ] As shown in Fig. 1 , an upper portion 1 6D of the 
airbag body 16 is folded generally downwardly in a bel- 
lows shape, and a lower portion 16E thereof is turned 
back inward the occupant compartment. A distal nd 
1 6F of the lower portion 1 6E reaches an upper face por- 
tion 16G of the upper portion 16D. 
[0042] In each mounting portion 35 of the airbag body 
16, the grommet 48 is inserted into the mounting hole 
36 and the airbag body 16 is fixed on the inner panel 34 
of the roof side rail 28 by the grommet 48. Also, a jump 
stand 50 serving as a guide member for guiding the air- 
bag body 16 in the vehicle occupant compartment inner 
direction is disposed between the airbag body 1 6 and 
the inner panel 34 at a portion of the inner panel 34 
positioned above the center pillar 18. The jump stand 50 
is also fixed on the inner panel 34 of the roof side rail 28 
by the grommet 48. In this embodiment, the grommet 48 
is used as a fixing member (engaging member), but a 
bolt or the like can be used instead of the grommet. 
[0043] The jump stand 50 is formed in an almost L- 
shaped sectional configuration and it is formed at its 
lower end portion with a guide portion 50A. Accordingly, 
when the airbag body 16 is expanded, as shown in Fig. 
2, the airbag body 1 6 is guided in the vehicle transverse 
inner side direction by the guide portion 1 6A so that it is 
expanded at a vehicle transverse inner side of an upper 
edge portion 38A of the center pillar garnish 38. It is to 
be noted that the grommet 48 is configured with a disk- 
like head 48A and a pair of leg portions 48B, 48C 
extending in parallel with each other at a central portion 
of the head portion 48A. The pair of leg portions 48B, 
48C are elastically deformable in directions approach- 
ing to and separating from each other. On the other 
hand, engaging holes 54 are formed in the inner panel 
34 of the roof side rail 28. When the leg portions 48B, 
48C are inserted into each engaging hole 54, they are 
pressed so as to approach to each other, and the grom- 
met 48 is engaged with the inner panel 34 by reaction 
force of the leg portions 48B, 48C after it is inserted. 
[0044] As shown in Fig. 3, the airbag body 16 is held 
in a folded by ting tapes 46 around the airbag body 16 
at predetermined intervals, and each tape 46 is easily 
broken or ruptured when the airbag body 16 is inflated. 
[0045] Next, operation of this embodiment will be 
explained. 

[0046] In the embodiment, when the sensor 12 
detects a side collision, the inflator 14 is actuated, the 
airbag body 16 is inflated out, and it begins to expand in 
the vehicle transverse inner side direction. At this time, 
since the lower portion 16E of the airbag body 16 is 
turned back on the vehicle transverse inner side of the 
upper portion 16D which is folded in the bellows, as 
shown with a solid line in Fig. 2, the lower portion 16E of 
the airbag body 16 which has been turned back is 
pressed out by the upper portion 16D which has been 
projected prior to the lower portion 16E. As a result, the 
lower portion 16E of the airbag 16 which has been 
pressed in the vehicle transverse side direction is 



12 

inflated and xpanded rotatably in the vehicle downward 
direction (arrow A in Fig. 2), as shown with a double dot- 
ted line in Fig. 2. For this reason, the lower portion 16E 
of the airbag body 16 is moved downwardly so as to 

5 cover the slip joint 52 from the above at a position 
spaced from the slip joint 52 (which is a vehicle occu- 
pant compartment inner side protrusion) in the vehicle 
transverse inner side direction. 
[0047] Accordingly, as shown with a double dotted line 

10 in Fig. 2, in a vehicle in which there is a vehicle occupant 
compartment inner side protrusion such as a slip joint 
52 or the like at a portion where the airbag body 16 is 
expanded, it is hard for the lower portion 16E of the air- 
bag body 16 to be caught up by the vehicle occupant 

15 compartment inner side protrusion, so that a expanding 
performance of the airbag body 16 can be improved. 
[0048] Also, in the airbag body 1 6 which has been put 
in the folded state, the lower portion 16E of the airbag 
body 16 has been turned back on the vehicle transverse 

20 inner side, so that it covers the upper portion 1 6D which 
has been folded in the bellows. As a result, in a trans- 
portation stage of the airbag body 16 prior to assem- 
bling the same in a vehicle, a drawback can be reduced 
in which a foreign matter enters to be held in the bellows 

25 portion of the airbag body 1 6. 

[0049] In this embodiment, the distal end 1 6F of the 
lower portion 16E of the airbag body 16 reaches an 
upper face portion 16G of the upper portion 16D, but 
instead of this arrangement, the distal end 16F can be 

30 positioned before the upper face portion 1 6G. 

[0050] A second embodiment of the head-protecting 
airbag apparatus of the present invention will be 
explained with reference to Figs. 5 to 7. 
[0051 ] In the second embodiment, the same reference 

35 numerals are given to the same parts or members in the 
first embodiment, and description thereof will be omit- 
ted. 

[0052] As shown in Fig. 5, in this embodiment, an 
upper portion 16H of the airbag body 16 is folded gen- 

40 erally downward in a bellows, and an lower portion 16J 
is folded in a rolled shape towards the vehicle trans- 
verse inner side, i.e., such that a rolling-up-in side corre- 
sponds to the vehicle transverse inner side direction. 
[0053] As shown in Fig. 6, in the airbag body 16, an 

45 upper portion positioned above a neck portion 26 A 
formed at an upper ends of the inflatable portions 26 is 
folded in a bellows, and a relatively wide portion below 
the neck portion 26A is folded in a rolled shape. Straps 
37A, 37B of this embodiment are fixed to the vehicle 

so body similarly to the first embodiment. That is, one end 
(a rear end), in a longitudinal direction, of the strap 37A 
is fixed by sewing to a lower and front end portion of the 
airbag body 16. The strap 37A extends forward and the 
other end (a front end) of the strap 37A is fixed to a vehi- 

55 cle body. Furthermore, one end (a front end), in a longi- 
tudinal direction, of the strap 37B is f ixed by sewing to a 
lower and rear end portion of the airbag body 16. The 
strap 37B extends rearward and the other end (a rear 
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end) of the strap 37A is fixed to a vehicle body. These 
straps 37A, 37B are fixed to the vehicle body in the fol- 
lowing manner Each of the other ends of the strips 37A, 
37B is formed with a mounting hole. The mounting hole 
of the other end of the strap 37A is positioned on the 5 
mounting hole 36 of the foremost mounting portion 85 of 
the airbag body 16. Next, two metal plates each having 
a mounting hole corresponding to the mounting hole of 
the strap 37A sandwich the other end of the strap 37A 
and the foremost mounting portion 35 of the airbag w 
body 16. Such a bolt as a fixing member is inserted into 
these mounting holes in the sandwiched state of the 
other end of the strap 37A and the foremost mounting 
portion 35 between the metal plates, so that the other 
end of the strap 37A, the foremost mounting portion 35, 75 
and the two metal plates are fixed to a predetermined 
portion of the vehicle body. Thus, the strap 37A is 
securely fixed to the vehicle body. Also, fixing of the 
other end of the strap 37B to the vehicle body is per- 
formed like the case of the strap 37A. It is to be noted 20 
that in this embodiment each of the straps 37A, 37B is 
fixed together with a corresponding mounting hole 35 to 
the vehicle body but each of the straps 37A, 37B is fixed 
independently or separately from the mounting hole 35 
to the vehicle body. 2 5 
[0054] Next, operation of this embodiment will be 
explained. 

[0055] In this embodiment, when the sensor 12 
detects a side collision, the inflator 14 is actuated, the 
airbag body 1 6 is inflated out, and it begins to expand in 30 
the vehicle transverse inner side direction. At this time, 
since the upper portion 16H of the airbag body 16 is 
folded downward in the bellows and the lower portion 
16J is folded toward the vehicle transverse inner side in 
the rolled shape, as shown with a solid line in Fig. 7, the 35 
upper portion 16H which has been folded in the bellows 
inflates to press and open an vehicle transverse outer 
side edge portion 42 of the roof head lining 40 in the 
vehicle occupant compartment inner side. Thereafter, 
as shown with a dotted chain line in Fig. 7, the lower 40 
portion 16J of the airbag body 1 6 which has been folded 
in the rolled shape is expanded downwardly during 
expansion. 

[0056] At this time, as the lower portion 1 6J of the air- 
bag body 16 has been folded toward the vehicle occu- 45 
pant compartment inner side in the rolled shape, as 
shown with a double dotted chain line in Fig. 7. the lower 
portion 16J can easily ride beyond a vehicle occupant 
compartment inside protrusion such as a slip joint 52 or 
the like. As a result, it is hard for the lower portion 1 6J of so 
the airbag body 16 to be caught up by the vehicle occu- 
pant compartment inside protrusion during its expan- 
sion, so that a expanding performance of the airbag 
body 16 can be improved. 

[0057] Also, in the airbag body 1 6 which has been put 55 
in th folded state, since the width of th upper portion 
16H which has been folded in the bellows is relatively 
small, a drawback can be reduced in which a foreign 



matter enters to be held in the bellows portion of the air- 
bag body 1 6 in a transportation stage of the airbag body 
16 prior to assembling the same in a vehicle. 
[0058] The head-protecting airbag apparatus 10 of the 
second embodiment is also applicable to a structure 
where an inflator is disposed at a quarter pillar side (C 
pillar) 30 like an embodiment described later 
[0059] Next, a third embodiment will be explained with 
reference to Figs. 8 to 10B. In the third embodiment, the 
same reference numerals are given to the same parts or 
members in the first embodiment, and description 
thereof will be omitted. 

[0060] As shown in Fig. 10A, an upper portion of an 
airbag body 116 is formed generally downward in a bel- 
lows shape, i.e., a bellows-folded portion 11 6D. Also, a 
portion positioned below the bellows-folded portion 
1 16D in the airbag bag 1 16 is formed in a rolled-up por- 
tion 116E. A lower turned-back portion 116G of the 
rolled-up portion 116E is turned in the vehicle trans- 
verse inner side direction back at a turned-back line 
1 16F set at almost a central portion in a vertical direc- 
tion and extending in a longitudinal direction of a vehi- 
cle, and it is then folded in a rolled shape from the 
turned-back line 1 16F in the vehicle occupant compart- 
ment inner side direction (in a direction of arrow C in 
Fig. 10B) so as to roll in the turned-back line 1 16F, as 
shown in Fig. 1 0B, so that the airbag body 1 1 6 is formed 
in a folded configuration shown in Fig. 8. 
[0061] As shown in Fig. 9, in this embodiment, the 
turned-back line 116F in the rolled-up portion 116E of 
the airbag body 116 is set at a position above the slip 
joint 52 which is a predetermined vehicle occupant com- 
partment inside protrusion. Also, the other configuration 
of this embodiment is similar to the first embodiment 
and explanation thereof is omitted. 
[0062] Next, operation of this embodiment will be 
explained. 

[0063] In this embodiment, when the sensor 12 
detects a side collision, the inflator 14 is actuated, so 
that the airbag body 1 16 is inflated and expanded. In 
this case, gas entering in the airbag body 1 16 from the 
upper portion thereof inflates to expand the bellows- 
folded portion 1 16D of the airbag body 1 16. At this time, 
as the bellows-folded portion 116D of the airbag body 
116 is folded generally downwardly in the bellows 
shape, a expanding direction of the airbag body 1 16 can 
be restricted in a direction along a vehicle occupant 
compartment inner side face of the B pillar garnish 38. 
[0064] Next, gas entering in the airbag body 116 
inflates to expand the roll-up portion 1 1 6E of the airbag 
body which has been folded in the rolled-up shape in 
the vehicle downward direction. 
[0065] At this time, in this embodiment, since the 
lower turned-back portion 1 16G in the rolled-up portion 
1 1 6E of the airbag body 1 16 is turned back in the vehi- 
cle occupant compartment inner side direction (in a 
direction of arrow B in Fig. 10A) at the turning-back line 
1 16F set almost at a central portion in the vertical direc- 
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tion and extending in th longitudinal direction of the 
vehicle, as shown in Fig. 10A, and, as shown in Fig. 
10B, the rolled-up portion 116D is folded in the vehicle 
occupant compartment inner side direction (in a direc- 
tion of arrow B in Fig. 10B), the rolled-up portion 116E 
of the airbag body 1 1 6 is first unrolled and thereafter the 
turned-back portion 116G inflates and expands down- 
wardly so as to cover the slip joint 52 from the above, as 
shown with arrow D and a double dotted chain line in 
Fig. 9. 

[0066] Furthermore, in this embodiment, since the 
turned-back line 116F in the rolled-up portion 116E of 
the airbag body 1 16 is set at the position above the slip 
joint 52, the turned-back portion 11 6G of the airbag 
body 1 16 necessarily inflates to expand so as to cover 
the slip joint 52 from the above. 
[0067] As a result, even if there is a relative large slip 
joint 52 at an area where the airbag body 1 16 expands, 
the lower portion of the airbag body 1 16 can securely be 
prevented from being caught up by the slip joint 52 dur- 
ing expansion of the airbag body 1 16. Thus, an expand- 
ing performance of the airbag body 1 16 can further be 
improved as compared with the first embodiment 
[0068] In this embodiment, the turned-back line 1 1 6F 
in the rolled-up portion 1 16E of the airbag body 1 16 is 
set above the slip joint 52, but it can be set above 
another vehicle occupant compartment inside protru- 
sion instead of the slip joint 52. Also, the head-protect- 
ing airbag apparatus of this embodiment is applicable to 
a head-protecting airbag apparatus for protecting the 
heads of both front and rear seat occupants. 
[0069] A fourth embodiment of the head-protecting 
airbag apparatus of the present invention will be 
explained with reference to Figs. 11 through 15. In the 
fourth embodiment, the same reference numerals are 
given to the same parts or members in the first embod- 
iment, and description thereof will be omitted. 
[0070] As shown in Figs. 1 1 and 14, a head-protecting 
airbag apparatus 210 of this embodiment is similar to 
the first embodiment, but this embodiment is different in 
configuration and how to fold of an airbag body 216 from 
the first embodiment. 

[0071 ] These differences will be explained below. 
[0072] A plurality of generally parallel and cylindrical 
inflatable portion 224 extending across a tension line T 
connecting a front end fixed point and a rear end fixed 
point of the airbag body 216 and having an longitudinal 
direction along a vertical direction are formed at an 
intermediate portion, in a vertical direction, of the airbag 
body 216, in a side view. Upper end portions of the 
cylindrical inflatable portions 224 communicate with a 
gas introducing path 225. The gas introducing path 225 
is formed generally linearly along the roof side rail 28, 
and a rear end portion 225A thereof is connected to the 
infiator 14 disposed at the C pillar 30 through a gas 
guide tube 217. Accordingly, gas injected from the infia- 
tor 14 flows into the cylindrical inflatable portions 224 
via the gas introducing path 225. 



[0073] Also, as shown in Fig. 1 1 , the airbag body 216 
is folded double into a vehicle occupant compartment 
outer side portion 225C and a vehicle occupant com- 
partment inner side portion 225D at a central portion 

s 225B (shown with a double dotted chain line in Fig. 14), 
in a vertical direction, of the gas introducing path 225, 
and the gas guide tube 217 communicates with the 
vehicle occupant compartment outer side portion 225C 
of the gas introducing path 225. Also, a portion of the 

io airbag body 216 except for the gas introducing portion 
225 is formed in a bellows-folded portion 227 on the 
vehicle occupant compartment inner side. The bellows- 
folded portion 227 is folded in a direction perpendicular 
to a vehicle occupant compartment inner side face of 

is the B pillar garnish 38 disposed at an inside portion of 
the B pillar garnish 18. Furthermore, the airbag body 
216 which has been folded is accommodated in 
between a vehicle transverse outer side edge portion 
42A of the roof head lining 40 and the rail inner panel 34 

20 of the roof side rail 28. The other configuration of this 
embodiment is similar to the first embodiment and 
explanation thereof is omitted. 
[0074] Next, operation of this embodiment will be 
explained. 

25 [0075] In this embodiment, when a predetermined or 
more side impact force or load acts on a side portion of 
the vehicle, this force is detected by the sensor 12. 
Therefore, the infiator 14 is actuated and a predeter- 
mined amount of gas is injected. Thereby, the airbag 

30 body 216 begins to inflate, and the airbag body 216 
which has inflated is inflated out downwardly in a curtain 
shape from the vehicle longitudinal rear side toward the 
vehicle longitudinal front side while it is pressing and 
opening the pillar garnish of the front pillar 20 and the 

35 vehicle transverse outer edge portion 42A of the roof 
head lining 40. 

[0076] In this embodiment, the gas introducing path 
225 of the airbag body 216 is formed linearly along the 
roof side rail 28 and it is only folded double at the central 

40 portion 225B in the vertical direction, namely, the 
number of folds is few. As a result, flow resistance is 
reduced at the gas introducing path 225 during expan- 
sion of the airbag body. For this reason, gas flow from 
the infiator 1 4 is made smooth so that a expansion com- 

45 pletion time is prevented from being prolonged even on 
a side of the airbag body 216 which is farther from the 
infiator 14. Thus, the expansion completion time of the 
airbag body 21 6 is shortened. 
[0077] In this embodiment, also, the gas introducing 

so path 225 and the inflatable portions 224 of the airbag 
body 216 whose volumes become large in a folded state 
of the airbag body 216 are formed at only a region cor- 
responding to the roof side rail 28 where an accommo- 
dating space can easily be secured, as compared with 

55 the A pillar 20. As a result, since the gas introducing 
path 225 and the inflatable portions 224 of the airbag 
body 216 folded can easily be accommodated in the 
roof side rail portion, thereby improving easiness of 
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assembling the airbag body in a vehicle. 
[0078] In this mbodiment, the portion 227 of airbag 
body 216 except for the gas introducing path 225 is 
folded in the bellows shape. Ther fore, the airbag body 
21 6 can easily be folded. s 
[0079] In the embodiment, also, the portion 227 of the 
airbag body 216 except for the gas introducing path 
225, namely the bellows-folded portion 227, is posi- 
tioned on the vehicle transverse inner side in parallel to 
the gas introducing path 225. Therefore, as shown in 
Fig. 12, when the inflator 14 is actuated, the vehicle 
occupant compartment outer side portion 112C of the 
gas introducing path 225 communicating with the gas 
guide tube 217 first inflates. As a result, the vehicle 
occupant compartment inner side portion 225D of the 
gas introducing path 225 and the portion 227 of the air- 
bag body 216 except for the gas introducing path 225 
are moved in the vehicle occupant compartment inner 
direction to press and open the vehicle transverse outer 
side edge portion 42A of the roof head lining 40. 
Accordingly, as shown in Fig. 13, the bellows-folded por- 
tion 227 of the airbag body 216 except for the gas intro- 
ducing path 225 is pressed out as is in the folded state 
to be expanded downwardly in a curtain shape while it 
is rapidly expanding in the vehicle occupant compart- 
ment inner side direction. As a result, the airbag body 
216 can be prevented from being caught up by such a 
protrusion as a slip joint which projects from the vehicle 
occupant compartment inner side of the center pillar 18. 
In this embodiment, the lower portion of the airbag body 
is turned back like the first embodiment, but it may be 
folded in a rolled shape like the second embodiment. 
Also, in this embodiment, the upper portion of the airbag 
body includes the gas introducing path and the bellows- 
folded shape portion, and the lower portion thereof 
includes the turned-back portion. 
[0080] Next, a fifth embodiment of the head-protecting 
airbag apparatus of the present invention will be 
explained with reference to Fig. 15. 
[0081] In the fifth embodiment, the same reference 
numerals are given to the same parts or members in the 
fourth embodiment, and description thereof will be omit- 
ted. 

[0082] As shown in Fig. 1 5, in this embodiment, a cut- 
out portion 274 is formed at a portion of the airbag body 
216 expanding below the A pillar 20, a strap 216C is 
attached to a front end lower portion of an intermediate 
portion 216B of the airbag body 21 6 so as to extend for- 
ward. 

[0083] Accordingly, in this embodiment, since the cut- 
out portion274 is formed at the portion of the airbag 
body 216 expanding below the A pillar 20, a folded vol- 
ume is reduced at the portion of the airbag body 216 
expanding below the A pillar 20, as compared with the 
fourth embodiment. As a result, the airbag body 216 
can easily be accommodated even in a small accommo- 
dating space between an A pillar 220 and an A pillar 
garnish (not shown). 
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[0084] Next, a sixth embodiment of the head-protect- 
ing airbag apparatus of the present invention will be 
explained with reference to Fig. 16. 
[0085] In the sixth embodiment, the same reference 
numerals are given to the same parts or members in the 
fifth embodiment, and description thereof will be omit- 
ted. 

[0086] As shown in Fig. 16, in this embodiment, an 
inflator 1 4 is disposed at a lower portion 20A of the A pil- 
lar 20, and an front end portion225B of the gas introduc- 
ing path 225 and the inflator 14 are connected to each 
other via gas introducing tube 275. 
[0087] Accordingly, the inflator 1 4 can be disposed at 
the lower portion 20A of the A pillar 20, and the folded 
portion of the airbag body 16 accommodated in the A 
pillar 20 where the inflator 14 is disposed is made small 
in volume. As a result, easiness for mounting both the 
inflator 14 and the airbag body 216 to a vehicle is 
improved. 

[0088] It should be understood that the inflator 1 4 can 
be disposed at a lower end portion of the C pillar 30 or 
an lower end portion of D pillar 31 . 
[0089] Next, a seventh embodiment of the head-pro- 
tecting apparatus of the present invention will be 
explained with reference to Fig. 17. 
[0090] In the seventh embodiment, the same refer- 
ence numerals are given to the same parts or members 
in the fifth embodiment, and description thereof will be 
omitted. 

[0091] As shown in Fig. 17, in this embodiment, a 
spherical portion 276 having a larger diameter than that 
of the gas introducing path 225 is formed at a front end 
portion which is a downstream end of the gas introduc- 
ing path 225. 

[0092] Therefore, when gas from the inflator 14 
reaches the downstream end of the gas introducing 
path 225, gas pressure is reduced at the spherical por- 
tion 276 having the larger diameter as compared with 
the gas introducing path 225. As a result, the down- 
stream end of the gas introducing path 225 can be pre- 
vented from being injured by the gas pressure. It should 
be noted that this embodiment is applicable to a struc- 
ture in which the inflator 14 is connected to the front end 
portion of the gas introducing path 225 and the spheri- 
cal portion 276 is formed at a rear end portion which is 
a downstream end of the gas introducing path 225. 
[0093] Next, an eighth embodiment of a head-protect- 
ing airbag apparatus of the present invention will be 
explained with reference to Fig. 18. In this embodiment, 
the same reference numerals are given to the same 
parts or members in the fourth embodiment, and 
description thereof will be omitted. 
[0094] As shown in Fig. 1 8, an airbag body 316 in this 
embodiment is different in how to folding the airbag 
body from the fourth embodiment. 
[0095] This airbag body 316 is folded double to form a 
vehicle transverse outer side portion 325C and a vehi- 
cle transverse inner side portion 325D at its central por- 
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tion 325B, in a vertical direction, of a gas introducing 
path 325 like the fourth embodiment. The vehicle trans- 
verse outer side portion 325C of the gas introducing 
path 325 communicates with a gas guide tube (not 
shown). A portion of the airbag body 316 except for the $ 
gas introducing path 325 includes a bellows-folded por- 
tion 327A folded in a bellows-shape on the vehicle 
transverse inner side and a lower portion 327B contigu- 
ous to the bellows-folded portion 327A folded on the 
vehicle transverse side. w 
[0096] Nest, operation of this embodiment will be 
explained. 

[0097] As shown in Fig. 19, when the inllator 14 is 
operated, gas rapidly flows into the vehicle transverse 
outer side portion 325C to inflate the same so that the 15 
portion 327 except for the gas introducing path 325, 
namely the bellows-folded portion 327A and the lower 
portion 327B, is pressed on the vehicle transverse inner 
direction to press the vehicle transverse outer side edge 
portion 42 in the vehicle transverse inner direction. 20 
Thereafter, as shown in Fig. 20, the airbag body 316 
inflates to expand downwardly on the vehicle occupant 
compartment inside. Also, in this embodiment, since the 
lower portion 327B is expanded so as to cover a vehicle 
occupant compartment inside protrusion such as a slip 25 
joint from the above, the airbag body 316 can be pre- 
vented from being caught up by the vehicle occupant 
compartment inside protrusion more effectively as com- 
pared with the fourth embodiment. In this embodiment, 
the lower portion 327B is turned back like the case of 30 
the first embodiment, but the lower portion 327B may be 
folded in a roll Also, in this embodiment, the upper por- 
tion of the airbag body includes the gas introducing path 
and the bellows-folded portion, and the lower portion 
includes the tuned-back portion. 35 
[0098] In the above, the presient invention has been 
explained about specific embodiments, but it is not lim- 
ited to these embodiments. It will be clear to persons 
skilled in the art that the embodiments can be modified 
or changed in various manner within the spirit and 40 
scope of the invention. For example, in the fourth to sev- 
enth embodiments, the gas introducing path 225 of the 
airbag body 216 is folded double at the central portion 
225B, in the vertical direction, of the gas introducing 
path 225, but the invention may be structured such that 45 
the gas introducing path can not be folded by folding a 
portion of the airbag body positioned below the gas 
introducing path, thereby reducing gas flow resistance 
in the gas introducing path during expansion of the air- 
bag body. 50 
[0099] In a head-protecting airbag apparatus where 
an airbag body inflated in a curtain configuration is 
mounted in a folded state along a roof side rail across at 
least a center pillar, the airbag body includes an upper 
portion folded in a bellows, and a lower portion sub- 55 
jected to on of turning-back performed toward an occu- 
pant compartment inner side and rolling-up performed 
towards the occupant compartment inner side. Accord- 



ingly, even when there is a vehicle occupant compart- 
ment inner side protrusion such as a slip joint in a 
vehicle, the airbag body is inflated and expanded so as 
to cover the vehicle occupant compartment inner side 
protrusion from the above or ride on the same. As a 
result, the lower portion of the airbag body is hard to be 
caught up by the vehicle occupant compartment inner 
side protrusion, thereby improving a expanding per- 
formance ol the airbag body. 

Claims 

1 . A head-protecting airbag apparatus where an air- 
bag body expanding in a curtain shape is disposed 
in a folded state along a roof side rail across at least 
a center pillar, wherein the airbag body is folded 
such that an upper portion of the airbag body 
projects in a vehicle occupant compartment before 
a lower portion thereof projects in the vehicle occu- 
pant compartment. 

2. A head-protecting airbag apparatus according to 
claim 1 , wherein the airbag body includes the upper 
portion which is folded in a bellows shape and the 
lower portion subjected to one of turning-back per- 
formed toward an occupant compartment inner side 
and rolling-up performed towards the occupant 
compartment inner side. 

3. A head-protecting airbag apparatus according to 
claim 2, wherein the turning-back is effected such 
that a distal end of the lower portion is positioned 
on an upper face of the upper portion. 

4. A head-protecting airbag apparatus according to 
claim 2, wherein the turned-back is effected such 
that a distal end of the lower portion is positioned 
on a vehicle occupant compartment inner side. 

5. A head-protecting airbag apparatus according to 
claim 2, wherein the turned-back portion is posi- 
tioned so as to cover the upper portion from the 
vehicle occupant compartment inner side. 

6. A head-protecting airbag apparatus according to 
claim 2, wherein the upper portion is provided with 
a generally linear gas introducing path, and one of 
non-folding and a double folding along the longitudi- 
nal direction of the gas introducing path is effected 
on the gas introducing path. 

7. A head-protecting airbag apparatus according to 
daim 2, wherein the turned-back is effected such 
that a portion of the airbag body positioned below a 
turning-back line set at an intermediate portion, in a 
vertical direction, of the lower portion is positioned 
on the vehicl occupant compartment inner side, 
and the rolling-up is effected towards the vehicle 
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occupant compartment inner side from the turning- 
back line. 

8. A head-protecting airbag apparatus according to 
claim 7, wherein the turning-back line is set at a 
position above a predetermined vehicle occupant 
compartment inside protrusion disposed at an 
inside of the vehicle occupant compartment of the 
center pillar. 

9. A head-protecting airbag apparatus according to 
claim 1 , wherein the upper portion is provided with 
a gas introducing path formed generally linearly 
along the roof side rail on only a region positioned 
below the roof side rail, one of ends of the gas intro- 
ducing path communicating with an inflator, and the 
airbag body is provided with a plurality of inflating 
chambers formed in only a region positioned below 
the roof side rail, one ends of the inflating chambers 
communicating with the gas introducing path, 
wherein one of non-folding and a double folding 
along the gas introducing path is effected on the 
gas introducing path of the airbag body. 

10. A head-protecting airbag apparatus according to 
claim 9, wherein a portion of the airbag body except 
for the gas introducing path is positioned in parallel 
with the gas introducing path on the vehicle occu- 
pant compartment inner side. 

11. A head-protecting airbag apparatus according to 
claim 9, wherein the gas introducing path is dis- 
posed so as to connect top portions of the inflating 
chambers. 

12. A head-protecting airbag apparatus according to 
claim 9, wherein the inf lator is disposed at a portion 
of vehicle body positioned rearward of a center pil- 
lar, and a cut-out portion is formed at a portion of 
the airbag body expanding below a front pillar. 

13. A head-protecting airbag apparatus according to 
claim 9, wherein the inf lator is disposed at one of a 
lower portion of a front pillar, a quarter pillar and a 
rear pillar, and the gas introducing path and the 
inflator are connected to each other via a gas guide 
tube. 

14. A head-protecting airbag apparatus according to 
claim 9, wherein a spherical portion having a larger 
cross section than that of the gas introducing path 
is formed at a downstream end portion of the gas 
introducing path. 

15. A head-protecting airbag apparatus according to 
claim 2, further comprising a guid member for 
guiding the airbag body inside a vehicle occupant 
compartment when the airbag inflates. 



16. A head-protecting airbag apparatus according to 
claim 2, further comprising an inflator for generating 
gas; a gas guide tube for connecting the inflator and 
the airbag body and for guiding the gas from the 

5 inflator to the airbag body; and straps, one ends of 
which are respectively connected to a lower and 
front end and a lower and rear end of the airbag 
body, the other ends thereof being fixed to portions 
of a vehicle body. 

10 

17. A head-protecting airbag apparatus where an air- 
bag body expanding in a curtain shape is disposed 
in a folded state along a roof side rail across at least 
a center pillar, wherein the airbag body comprises a 

75 gas introducing path formed on only a region posi- 
tioned below the roof side rail generally linearly 
along the roof side rail, one of ends of the gas intro- 
ducing path communicating with an inflator, and a 
plurality of inflating chambers formed in only a 
20 region positioned below the roof side rail, one ends 
of the inflating chambers communicating with the 
gas introducing path, wherein one of non-folding 
and a double folding along the gas introducing path 
is effected on the gas introducing path of the airbag 
25 body. 

18. A head-protecting airbag apparatus according to 
claim 17, wherein when the double folding is 
effected on the gas introducing path, the inflator 

30 communicates with a portion of the gas introducing 
path positioned on a vehicle transverse outer side 
by the double folding. 

19. A head-protecting airbag apparatus according to 
35 claim 17, wherein a portion of the airbag body 

except for the gas introducing portion is subjected 
to one of a roll-shape folding and a bellows-shape 
folding. 

40 20. A head-protecting airbag apparatus according to 
claim 19, wherein the gas introducing path is first 
inflated by gas from the inflator, and the portion of 
the airbag body except for the gas introducing por- 
tion is pressed out inside a vehicle occupant com- 
45 partment by expansion of the gas introducing path 
as is folded in the rolled-shape or the bellows- 
shape. 

21. A head-protecting airbag apparatus according to 
so claim 17, wherein a portion of the airbag body 

except for the gas introducing path has a bellows- 
folded portion and a turned-back portion toward a 
vehicle compartment inner side formed sequentially 
and downwardly along a vertical direction. 

55 

22. A head-prot cting airbag apparatus where an air- 
bag body expanding in a curtain shap is disposed 
in a folded state along a roof side rail across at least 
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a center pillar, comprising: 

the airbag body including at least one of a bel- 
lows-folded portion and a rolled-up portion, 
provided at its upper portion with a generally s 

, linear gas introducing path formed in nly a 
region corresponding to a portion of the airbag 
body positioned below the roof side rail, and 

. provided with a plurality of inflating chambers 
whose upper portions communicating with the 10 
gas introducing path and which extend gener- 
ally downwardly; 
an inflator for generating gas; 
a gas guide tube connecting the gas introduc- 
ing path and the inflator to each other; 15 
a guide member for guiding the airbag body 
when the airbag inflates and; 
straps, one ends of which are respectively con- 
nected to a lower and front end and a lower and 
rear end of the airbag body, the other ends 20 
thereof being fixed to portions of a vehicle 
body. 

23. A head-protecting airbag apparatus according to 
claim 22, where the inflator is disposed at one of a 25 
lower portion of a front pillar, a quarter pillar and a 
rear pillar. 
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FIG. 19 
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